This study evaluates the actions taken by obese adolescents in an attempt to lose weight in relation to changes in weight. Particular emphasis is put on the context surrounding the management process. Thirty one obese adolescents aged 14-18 participated in this study. The adolescents answered a written questionnaire, took a bodysize dissatisfaction test and were interviewed. Their family physicians were interviewed by telephone. Quantitative data concerned changes in weight and body-size dissatisfaction scores. Qualitative analysis included cases analyses and building up of synthesis variables. Loss of weight is linked with continuity of management attempts as well as with medical follow-up. The most frequent management attempt is diet. Self-image is correlated with weight. The exclusive emphasis put on diet is discussed in relation to the importance of more psychosocial factors such as self-image, denial and attraction to discontinuity. Some recommendations for the management of overweight adolescents are then outlined.
Introduction
This research was initiated in the context of the creation in Liège (Belgium) of a "Adolescent Health Centre", a multi-disciplinary ambulatory Centre specifically devoted to the adolescents. A recent Belgian survey [1] has shown a 15% prevalence rate of obesity among adolescents aged 11-17 and, quite expectedly, adolescents suffering from dysorexia represent one third of the attendants seen in that centre, few of them being anorexic and the majority obese [2] . Many of these patients, however, are lost to follow up after few visits and numerous changes are seen in the actions taken by these adolescents to lose weight.
Obesity development and management may be influenced by several possible factors such as low self-esteem, family problems, lack of compliance, disorders of eating behaviour and disorders of self-image in relation to puberty [3] [4] [5] . In industrialised countries, attempts to manage obesity involve strategies beyond the control of health professionals such as special diets, drugs, exercise, .... The management of obesity in adolescents can be determined by different conditions. There are often communication difficulties or misunderstanding between adolescents and health professionals [6] . In other studies, the physicians mention some uneasiness and powerless feelings when facing adolescents [7] [8] [9] . Adolescents often find difficult to voice their requests and talk only about the somatic side of their health problems [10, 11] . In adolescent years, however, somatic and psychosocial factors are closely related [12] [13] [14] . Finally, the family situation plays a crucial role in the development of eating disorders. In addition, the parents may hinder the development of a confidential relationship between the family physician and the adolescent [10, 15, 16] .
With these difficulties in mind, the centre co-ordinating team wished to examine the factors that are likely to bring about a better management of overweight adolescents, and a loss of weight as a result. The present research study was thus set-up to better understand the course of action followed by these adolescents in order to manage their excess weight.
The aim of this exploratory study was thus to evaluate retrospectively the different actions taken by obese adolescents in an attempt to lose weight in relation to changes in weight observed during that period. Particular emphasis was put on the context surrounding the management process. What are the characteristics of the answers the adolescent brings to his/her obesity problem? What course of action does a consultation or a series of consultations integrate into? What management attempts does an adolescent make without any reference to health professionals? Will some kind of management be more likely to result in a loss of weight? These are some of the questions that the research team had in mind when starting the study.
Methods

Subjects
This study involved 31 overweight adolescents, 14 boys and 17 girls, aged 13.3-18.3. The inclusion was based on a diagnosis of obesity made either by the school doctor (n = 25) or in a specialised unit-Adolescent Health Centre (n = 6).
Study design
This study involved quantitative data on age and changes in weight obtained from the medical records as well as qualitative data which were prioritised to explore the complexity of some variables including the ambivalence of adolescents in the management of overweight.
All these data were collected according to a triangulation technique, i.e. through three channels and using the following tools: (i) data from the school doctor or the specialised unit were obtained from special forms and the medical records; (ii) data from the adolescent were obtained through a self-administered questionnaire and a semi-structured interview; (iii) data from the family doctor were obtained through phone interview.
The dependent variable was weight evolution. The independent variables were derived from the qualitative analysis. Qualitative analysis was based on interviews and written questionnaires from which a detailed analysis allowed to build up secondary variables and synthesis variables (based on both the first analyses and a case study approach).
This study was approved by the Ethical Committee at the Faculty of Medicine, University of Liège and all the adolescents gave written informed consent to the study.
Data collection
In a first step, a form containing administrative and medical information (family and personal histories as well as reference measurements) was filled in on the basis of the adolescents' medical records. When some data were missing, further information was obtained during interview of the adolescent or the family physician.
The second step was the adolescent interview which occurred either at home or on the occasion of the systematic health visit which is compulsory every 2 years in Belgium. The adolescent interview involved three parts. Firstly, a written questionnaire was filled in to obtain information on adolescent's health status, health perception, self-esteem. In addition, this questionnaire allowed the adolescent to become familiar with the purpose of the interview. Secondly, a validated test of body-size dissatisfaction, the Contour Drawing Rating Scale [17] was used. This test consists of two series of nine contour drawings, from the slimmest one to the most obese one. The adolescent was asked to choose a silhouette he/she looked like and the silhouette he/she wanted to look like. The difference between these two silhouettes was used as an indicator of body-size dissatisfaction. A negative score indicated the wish to lose weight while a positive score suggested the wish to gain weight. The farther from zero the score is (whether positive or negative), the less satisfied the subject is. Thirdly, a semistructured interview aimed at evaluation of several aspects, including the adolescent's point of view about his/her overweight and the factors possibly involved as well as the previous attempts to manage the problem including medical or other consultations. Also, the adolescent was interviewed about his/her involvement in those attempts to lose weight and his/her assessment of the management of overweight. Information was also obtained about life within the family and relationship with peers. Finally, consent from the adolescent was asked to make a phone interview of the family physician.
The final step was a telephone interview of general practitioners (26 out of 31 adolescents) with standardised questions aiming at evaluation of the physician assessment of factors explaining obesity and the prognosis. The physicians were interviewed about the relationship with the adolescent and how the obesity problem was tackled or not in the physician's office. This phone interview allowed to delineate how the physician saw or viewed his role in the management of overweight.
Data analysis
Based on the adolescent interviews, qualitative data allowed to build simple variables for body perception, health factors, assessment of causal factors and treatment, management attempts, self-esteem, adolescent involvement in making decision and social integration.
Secondary variables such as expressed uneasiness about weight, projection of future weight changes, mentioned causes of obesity, assessment of usefulness of management actions, compliance and satisfaction with treatment, self-esteem, relationship with peers and family, ... were then built on the basis of a grouping of answers to several questions scattered throughout the interview and the questionnaire.
In addition, three synthesis variables were derived from both the secondary variables and individual case analyses: types of management attempts to lose weight, continuity in the management attempts and appropriation of the management attempts by the adolescent.
The quantitative data included body mass index (BMI) and its changes during the period before interview. The BMI data were expressed as standard deviation (S.D.) scores after logarithmic transformation using the following equation: (x -µ)/S.D., where x is the patient BMI, µ the mean BMI for age, and S.D. is the standard deviation of normal BMI at the patient age [18] . Based on retrospective BMI data obtained with an average period of 3.4 years before the interview, the difference in BMI SDS per year was calculated. When the difference in BMI SDS exceeded a value of -0.25 S.D., the adolescent was classified as having presented a reduction in BMI. In the other group, BMI was considered to be stable or increasing.
The relationship between BMI data and secondary and synthesis variables was studied. Statistical analysis was performed using Chi-square test, Kruskall-Wallis test and correlation test. The threshold for significance was set at P < 0.05.
Results
Obesity and body perception
The mean BMI of the adolescents at the time of interview was +2.8 S.D. and ranged from +0.1 to 6.0 S.D. All the subjects were at or above +2.0 S.D. at weight evaluation several years before the study. At the time of the study, 8 out of 10 adolescents in the group with BMI reduction had a BMI SDS below +2.0 S.D. In contrast, only 2 out of 19 adolescents with stable or increasing BMI had a BMI SDS below +2.0 S.D. at the time of the study. In Fig. 1 are shown the individual differences in BMI in the two groups of adolescents. A marked increase in BMI was only seen in one adolescent while the vast majority showed stable BMI. There was obviously a continuity between the group with stable BMI and that with reduction in BMI.
It appeared from the questionnaires and interviews that all but one adolescents thought they were a bit or much too fat and 26 out of 31 would have liked to change something in their weight figures. Uneasiness was expressed by 17 adolescents who considered their weight to be a problem in everyday life, particularly due to functional consequences such as difficulties in sport practice or psychosocial consequences such as peer mockeries. For the future however, these adolescents were more concerned about possible health consequences of weight excess and not about other types of problems. The relatively small proportion of adolescents expressing uneasiness is in contrast with the content of the interviews and with the body-size dissatisfaction score which indicated that the vast majority of adolescents were concerned by weight excess. This score averaged -2.47 (n = 30) which is low when compared with data from another recent Belgian study where a mean score of -1.24 was found in a sample of overweight adolescents [19] .
At interviews, most adolescents (n = 27) mentioned "too much food together with inactivity" to explain that they developed obesity. At written multiple choice questionnaire, too much food and inactivity were respectively mentioned by 21 and 19 of them. Several adolescents (n = 13) considered that genetic factors might be involved whereas very few (n = 3) advocated the role of psychological problems or family problems.
Fig. 1. Individual changes in body mass index (BMI) during the period of 3 years preceding interview of obese adolescents. The subjects are arbitrarily separated into two groups with the cut-off limit of a reduction of 0.25 SDS in BMI per year.
Characteristics of the strategies of obesity management
Secondary variables
The characteristics of the actions taken by the overweight adolescents in an attempt to lose weight were described using several secondary variables. The number of subjects is mentioned when the data were not obtained in the total group of 31 adolescents. Among the actions taken, checking weight was not commonly performed since half of the adolescents never did or only checked weight once a month. Among 29 interviewed adolescents, 20 denied the usefulness of consulting a psychologist. The management attempts involved different self-imposed actions without intervention of health care providers such as diet control, sport practice, group attendance and remedies or recipes from magazines. The consultations of professionals involved, in order of decreasing importance, the dietician, the general practitioner and the specialised physician. The results of such consultations were most often prescription of diet, alone or in combination with recommendations of life style (n = 14). Only four adolescents considered that they complied with those treatments or recommendations whereas half of the interviewed adolescents gave up. Most frequently, diet was the area of compliance failure. Though there was concordance between the adolescent and the physician report of compliance failure, the adolescents advocated discomfort and lack of efficacy whereas physicians referred to insufficient motivation and psychological or family difficulties. Many adolescents (17 out of 28) were not satisfied with the actions they made in an attempt to lose weight and wanted to make different actions. In contrast, 8 out of 11 adolescents who had been involved in weight management with health professionals would not have changed anything to these actions, even though most of them declared wanting to gain autonomy in the management of obesity.
Synthesis variables
Three synthesis variables were constructed to reflect the patterns of obesity management by the adolescents. Four types of management were defined, based on the interviews (Table 1) . Seven adolescents did not make any action attempting to lose weight whereas 24 were involved in different actions.
Since the case studies showed frequent interruptions in the actions made to lose weight, the continuity in the management attempts was assessed systematically. Among the 24 subjects involved in different actions, 11 showed continuity since they pursued the action initiated to lose weight. In contrast, 13 adolescents showed discontinuous management since they changed either the actions to lose weight or the professionals involved.
The third synthesis variable (assessed for 26 adolescents) was appropriation of the management attempts by the adolescent. The adolescent contribution in making decision was distributed in three levels (Table 2) showing that the majority of adolescents were involved either together with their parents (n = 11) or on their own (n = 10). Table 1 ) and the changes in BMI observed during the 3-year period preceding interview. 
Correlation between the study variables
The score of body-size dissatisfaction was significantly related to BMI of the adolescent at the time of interview (r = 0.71, P < 0.0001). The score of dissatisfaction was also greater among adolescents with stable or increasing obesity than in those with reduced obesity (P = 0.05). The frequency of weight checking by the adolescent was linked to the type of management attempt, weight being regularly checked when a health professional was involved (P = 0.01).
The adolescents who consulted a health professional usually wanted to gain autonomy in the management of obesity. Moreover, the adolescents who did not involve health professionals in their previous management attempts either wanted to involve a health professional or were hesitating about this (P = 0.008).
The three synthesis variables (type of management attempts, continuity and appropriation) were not significantly related. When the correlation between these synthesis variables and the changes in BMI was calculated, two correlations were found to be statistically significant. The pattern of management attempts was significantly related with BMI changes (Fig. 2 , P = 0.01): a reduction of BMI was more frequently observed when management was limited to the consultation of a physician or a dietician. Conversely, BMI reduction was less likely to occur when no action was made to lose weight or when the management involved both consultation of health professionals and other management attempts.
Finally, a very strong relationship was found between the continuity in the actions made to lose weight and the reduction of obesity ( Fig. 3 , P < 0.001). Noteworthy, the adolescent BMI at the time of interview was also linked to continuity of the management since higher BMIs were seen in the adolescents who showed discontinuous management (P < 0.03).
Discussion and conclusions
An original aspect in this study was to evaluate the actions taken by obese adolescents (involving or not a health professional) and the relationship between these actions and weight loss as assessed by the School Health Department, the adolescent him/herself and the family physician.
This retrospective evaluation of a limited number of subjects over a period of 2 years cannot pretend to understand the very changing dynamic of weight excess and its management. Instead, the aim was to study in detail a limited number of subjects to describe some behavioural and perceptual aspects in a systemic perspective. This was made possible by the use of triangulation techniques in data collection.
This study allowed to show that two characteristics of the actions taken by the adolescents in an attempt to lose weight were significantly related to weight loss: continuity in the actions and exclusive involvement of a health professional.
Although the adolescents are well aware of the role of diet and physical activity in the development of obesity, it is interesting to point out that their actions are focused on diet without paying much attention to the other aspects of lifestyle, including physical activity and even psychosocial factors. More, the psychological and familial components are massively denied by the adolescents and never involved in management proposals made by the family physician. This emphasis put exclusively on diet is raising questions because the study indicates the frequent dissatisfaction of adolescents about efficacy of dietary management and others have shown the major impact of physical activity and body perception in the development of obesity [20] . This important investment of diet with failure to lose weight may in turn account for discontinuity in the actions taken by the adolescents.
The correlation between weight and self-image has been shown in different previous studies [20, 21] and is confirmed in our study based on the relationship between BMI reduction and dissatisfaction score at the Contour Drawing Rating Scale. Here, some denial may occur as well and we hypothesised that the involvement of a health care provider, which is directly related to the frequency of measuring weight, can contribute to selfacknowledgement of weight excess. As a matter of fact, it can be hypothesised that, thanks to a management by a professional, the adolescent was driven beyond the phenomenon of denying his/her problem.
Though losing weight and improving body image are closely linked, it is not possible to delineate which among these two factors is the cause and which one is the consequence. Here, the involvement of the adolescent in regular physical activity practice can have some influence not only on weight but on self-image as shown by others [22] . Another issue is as to whether the positive impact of losing weight and improving self-image has any influence on the long-term weight control.
Practice implications
Based on our data, we could propose that weight management programs should take into account not only body image and self-esteem but also the attraction to discontinuity which is inherent to adolescence. In the management of overweight, it might be important that professionals propose several actions not only involving different aspects (physical activity, diet, psychosocial or familial components) but also a variety based on duration of the management and the different professionals involved in the management. The interest of nonprofessional actions should not be underestimated. Such actions may allow to take temporarily some distance from the health professionals.
In future studies, a prospective longitudinal follow-up of obese adolescents could allow to better delineate the respective contribution of professional and non-professional management and their contribution to the adolescent capacity to lose weight. This could be done by studying in a more elaborate way the category of subjects who make at one and the same time "profane" and "professional" attempts. Such a follow-up could also allow to better understand the links between physical activity, self-esteem, self-image and loss of weight. Finally, it would maybe help clarifying the question of continuity/discontinuity of the attempts.
